A Vision for Science Education
in Michigan




OBJECTIVES

» Provide a potential vision of what
science education could look like
throughout the state.

» Address the potential for engaging
science Instruction to meet the
state’s mission of having every
child career and college ready.

» Highlight components of science
education that will need focus.




WHERE ARE WE TODAY?

Statewide Proficiency In Science

B 5th Grade B 8th Grade | |lth Grade

100

/5 éj
o
>

50 ©
@)
al
(D
D)

25 — -

2089—|O 2010-11 201 1-12 2012-13 2013-14



WHAI IS HAPPENING [N
CLASSROOMS TODAY!?

« Content I1s addressed

as Information,
including “legacy
topics”

* Analysis and
understanding are
skimmed over -
breadth vs depth

 General lack of
engagement or
investigation of ideas
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Aligned to Standards

Actual Status

Nature of Science

Science & Technology

Science, Health & Environment
Measurement & Calculation in
Components of Living Systems
Biochemistry

Botany

Animal Biology

Human Biology

Genetics

Evolution

Reproduction & Development
Ecology

Energy



WHAIT DO WE NEED!?
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projection point are expressed by a dashed straight line only.
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WHAT DO WE NEED!?

Job openings by major occupational group, projected 2010-20, in thousands of openings

Office and administrative support
Sales and related

Food preparation and serving related
Transportation and material moving
Healthcare practitioners and technical
Education, training, and library
Construction and extraction

Personal care and service
Management

Business and financial operations
Production

Healthcare support

Installation, maintenance, and repair

Building and grounds cleaning
and maintenance

Computer and mathematical
Protective service

Community and social service

Arts, design, entertainment,
sports, and media

Architecture and engineering
Life, physical, and social science
Legal

Farming, fishing, and forestry

6,454
| 5,103
3,597
3,591
3,398
2,760
2,583
| 2,568
2,555
0 2,231
2,042
2,026
B From growth
From replacement needs

- 7,450

Job Information for STEM

Needs for science literacy

Innovations



WHAT WORKS?

SRRESereh on sclence
education

* Input from business,
industry, and higher
education

« Examination of current
status and nostalgic policies
that are detrimental to
desired outcomes

A FRAMEWORK FOR

K-12 SCIENCE
EDUCATION

Practices, Crosscutting Concepts, and Core |deas

NATIONAL RESEARCH COUNCIL
¥ D ANATOAA ACADE




WHEN (AND HOW)
DO WE START?



EL EMENTARE
SCHOOL: THINKING

AND ACTING LIKE
SCIEN TS
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How do three different types of painkillers
affect the heart rate of the xenopus
tadpole?

Question

Observation Ibuprofen Data Table

Culture
Water Ibuprofen Qualitative Data/Notes

E 1 126 bpm 102 bpm Very high heart rate

Trials

102 bpm 114 bpm Great visual of heart beating

Could see blood flowing, hard to
see heart

Lower heart rate

Could see lungs great
Could see blood flowing
Great visual of heart

No change

Average

WHAl DO VWE S
EROM S 1 UDEN



* Predictions | h
S s fFE \ aim that when introduced to the xenopus
B O ENHOR Adpetethese painkillers will most likely make the heart

« Confidence In rate go up, or it will stay the same, but rarely go down.

results
. Future questions Imost all of my trials support my claim;
J

. . Sy-atteither stayed the same, or went up. For the
to Investigate example 24/30 trials either went up or stayed the
same, and the average of all the trials is 87.2 in water,
and.921.8 when the painkiller is introduced.

| did ten trials for each type of medicine, so

y investigation was a fair test, and | looked for all
potential sources of error, and if there was one, |
restarted, so | am strongly confident in my investigation.
| had also known from second hand research that these
medicines had no known stimulants or depressants, so

It wouldn t make much of a difference:
CONNECTING SCIENTIFIC PRACTICES
WITH MATH AND ELA SKILLS




Driving Question:

What is the water
like in our river?

Where does the / l What is in the water ' .

water in our in our river!
river come from? Who depends '

on the water?

What lives in the
What happens * y'iver?

when it rains?

Is the water [s our river different 2
different through Fra e DO
How does the the river?
water get to the Can we drink
river? the water?

HOW DO WE ENGAGE LEARNERS
AND DEEPEN UNDERSTANDING?
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HOW DO WE INTEGRATE THE
REIENCES WITR STEM FIELIDSS



PROJECT-BASED LEARNING
WITH AUTHENTIC PROBLEMS

How do we How did native Can we provide
prevent Invasive peoples use plants  electricity to remote
species In our to sustain areas through

lakes! themselves!? renewable energies?



ERFANDING [ RE SCOPE G
DESIGN AND INVESTIGATION



ACHIEVING THE VISION

Support Infrastructure
Aligned School
:

Teacher Prep/ Quality Science / Research and
Certification \ Instruction High Leverage Practices
Professional / Materials, Equipment
Development and Supplies

Model Programs
& Resources

Desired Student Outcomes



WHERE DO WE WANT TO BE!

Statewide Proficiency In Science
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CONTACTS

e \/enessa Keesler

Deputy Superintendent
Keeslerv@michigan.gov

e | Inda Forward

Director, O

forwardl@michigan.gov

e Stephen Best
Assistant Director; OEll

bests1@michigan.gov

Ed

MICHIGAN@
Departmentof

uca

tion



mailto:keeslerv@michigan.gov
mailto:forwardl@michigan.gov
mailto:bests1@michigan.gov

